Spinal cord injury service delivery in the UK has improved over the years. The modern concept of Spinal Cord Injury care commenced after the Second World War. Patients started to live longer after the improvement in the medical and nursing care which was delivered in Spinal Cord Injury Centres across the country. In the last five years, spinal cord injury care has seen major advances. The Spinal Cord Injury Strategy Board was established in 2010 which led to the development of the Spinal Injury Pathway, the Spinal Injury National database and the creation of the clinical reference group for Spinal Cord Injury. This led to improvement in the care of evidence-based management.
Background
The history of spinal cord injury (SCI) medicine dates back to the Edwin Smith Surgical Papyrus from 2500 to 3000 BC, 1 which is one of the earliest reports of any form of injury, and the references to SCI are to an ailment not to be treated. Despite advances in medicine and surgery over centuries, the management of SCI did not advance, and it was only at the time of Second World War that there were improvements in SCI management in both Europe and America.
In UK, Sir Ludwig Guttmann was entrusted to look after war veterans and was involved in the establishment of the first Spinal Injuries Centre at Stoke Mandeville in 1944, and it was he who introduced the concepts of care in SCI management and introduced it as a dedicated speciality. The SCI service in the UK from that time started to improve and increased the number of specialised centres for SCI throughout the country with specialised SCI healthcare services currently provided in eight specialist centres in England, and one each in Wales, Scotland and Northern Ireland, offering support for patients sustaining SCI through the initial period of treatment and rehabilitation and on-going lifelong support. Each of these centres has a specified geographical area's population to cover -the Midland Centre for Spinal Injuries (MCSI) covers around a 10 million population (Figure 1 ).
Incidence
The incidence of SCI in the UK is surprisingly difficult to obtain, but from the available data from the UK specialised SCI centres, there is an estimated incidence of 12-16 per million of the population, with a wide range in age from infants to the elderly and the majority of cases caused by trauma, 2 which compares to incidences of 34 per million population in USA and 60 per million in both China and Brazil.
The age at time of SCI has changed over the last few years; 15 years ago, most of the patients who sustained SCI in the UK were 20-40 years of age, but this has now shifted to the right ( Figure 2 ) and most are now over 50 years. The aetiology is also changing, from a majority caused by road traffic accidents to most being sustained after a fall.
Definitions and specification of an SCI service
The definition of an SCI service according to the National Specialised Services definition set no. 6 3 is 'Specialised spinal injuries encompasses any traumatic insult (through injury or disease) to the spinal column at cervical, thoracic, thoraco-lumbar or multiple levels which causes or threatens to complete or partial interruption of spinal cord function.'
Service specifications are important in clearly defining the standards of care expected from organisations funded by NHS England to provide specialised care and have been developed by specialised clinicians, commissioners, expert patients and public health representatives to describe both core and developmental service standards. Core standards are those that all funded providers should be able to demonstrate, with developmental standards being those which may require further changes in practice over time to provide excellence in the field.
In referred within one month of injury to a Spinal Cord Injury Centre, 41% are not admitted within one month of diagnosis and 10% of new SCI patients never come under the care of one of the specialised Spinal Cord Injury Centres. 2 This report also recognised that any delay between injury and admission to Spinal Cord Injury Centres increased the risk of preventable complications. 2 After this report was published, the All Party Parliamentary Group (APPG) for Spinal Cord Injury was developed with the help of the Spinal Injuries Association, out of which came a recommendation to form a National Spinal Cord Injury Strategy Board (NSCISB) which started in May 2010 under the aegis of the National Specialised Commissioning Group.
This Board was given the task of improvement of the SCI service in the country, mainly by providing a clear pathway for patients with such injuries. The stakeholders including service providers, commissioners and patient groups, considered the difficulties of this pathway and worked constructively together to develop the new pathways ( Figure 3) .
The NSCISB was to agree a co-ordinated and common approach across England to the delivery and commissioning of services for people with an SCI and to ensure improved health outcomes for people with SCI in England by effective commissioning of appropriate high-quality and cost-effective services. The most important outcome of the strategy board were the outline pathways which covered eight areas (Table 1) .
A subgroup within the NSCISB looked into the cost of the service, and another group was involved in the recommendation for information management and development of a National database for all patients diagnosed with spinal cord injury in the country. In January 2014, the Strategy Board was devolved and a clinical reference group (CRG) established under NHS England. The NHS Clinical Advisory Group report on Management of people with Spinal Cord Injury was published in August 2011.
Regional developments in trauma care in the West Midlands
A West Midlands regional network for adult and paediatric major trauma services was established in 2012 in line with national strategy with the development of three major trauma centres (MTC) for adults and one MTC for paediatric major trauma. Pathways were adopted by the Trauma Network within the catchment area of MSCI.
In general, the pathway (Figure 4 ) specified that all the patients with SCI should be referred within 4 h of diagnosis of injury, and the nearest spinal injuries centre needed to be involved in the decision-making process for the management of individual cases. It was agreed that a written treatment plan for the patient should be faxed to the hospital, where the patient is treated including the MTCs, trauma units and local emergency departments. It was also agreed that the patients would need to have an outreach visit by senior clinicians from the spinal injuries centre within five days of referral if the patient had not already been admitted to the centre. There should always be a 24/7 consultant advice service available. 4
Outreach service
The Spinal Cord Injury Outreach service has been established and is one of the main developments in the pathway, with the aim to have an earlier referral and admission with subsequent reduction in complications and length of stay. The outreach service is usually for SCI patients who are not admitted to Spinal Cord Injury Centres within a week. Patients have to be seen within five days of referral and have to a face-to-face review by one or two members of the team regarding their care and give advice to the multidisciplinary team in the referring hospital for better outcome for the patient and reduction of complications. The outreach services also improve the inter-hospital relations and make it easier for patient flow from referring hospitals to the specialised Spinal Cord Injury Centre.
National SCI database
The National SCI database went live in April 2013 when all the centres in England commenced data entry; it is available to the referring hospitals to access and refer using a secure NHS system (http://www.spinalcordinjury.nhs.uk/).
The National SCI database makes it easier to follow up the patient from diagnosis through all the which follows up the patient on admission, during their rehabilitation, at discharge and following discharge when the patient is picked up for their long-term follow-up. This information is crucial for benchmarking the centres based on these outcome measures which can also be used in future audits and service development. The database has two years of completed data from different centres and analysing this data will undoubtedly help future service improvement.
Changes in the service delivery at the MCSI for regional trauma care At the MSCI, noticeable changes occurred with the advent of the West Midlands Regional Trauma Network and the MTCs; numbers of referrals increased with a steady decline in the time between injury and referral to an SCI centre ( Figure 5 ). The electronic referral system and the national spinal injuries database have both improved the quality of documentation of each referral.
Current developments
NHS England Specialised Services has recently developed a new structure for the CRG for specialised commissioners with the CRG for SCI now named the 'Specialised Spinal Service' which includes SCI and complex spinal surgery. A key part of the CRG's work is the delivery of the products of commissioning -members have been appointed and their main remit is to look at improving the clinical service delivery and advise NHS England directly. A peer review of all spinal injury centres in England is almost complete, which will make recommendations to NHS England and the All Party Parliamentary Group to improve the delivery of a cost effective service. A service review of spinal injuries was carried out by NHS England, this identified gaps, such as lack of capacity for admission during the acute stage, lack of ventilator dependency beds delay in referral and admission to SCI Centres nationally.
Conclusion
Although significant developments have contributed to improved SCI patient care and outcomes, there are still deficiencies which need to be addressed. Lack of capacity due to resource limitations to meet increasing demands of both the acute, and those living with, SCI continues to pose challenges for effective service delivery by SCI centres in the UK. 5 Future update studies and audits would be beneficial for policy makers to make appropriate decisions within the current austerity affecting the NHS in general.
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